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ABSTRACT : PROBLEM TO BE SOLVED: To provide an upper support mechanism for sliding door 
capable of smoothly opening and closing a slide door without clattering. 

SOLUTION: This sliding door device for construction machinery comprises upper and 
lower guide rollers at upper and lower edge parts and is slidably set In an interior doorway. 
The ujDper guide roller has a first rolling roller 16b-1 having substantially vertical rolling 
shaft and a second rolling roller i6b-2 having a substantially horizontal rolling shaft, and 
the second rolling roller 16b-2 Is arranged so as to be supported by an upper guide part 19 
and rolled. According to such a structure, the weight of the sliding door is almost 
supported by an upper guide rail part 1 9, and hence, a smooth opening and closing 
operation can be realized. When the first rolling roller 16b-1 is nipped and guided from 
both sides by a part of the upper guide rail part 19, the clattering in opening and closing 
operation or traveling can be eliminated. 
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* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3-In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is slide door equipment of the construction equipment carry out what it has a 
vertical guide idler in the vertical edge section, it is slide door equipment of a construction 
equipment installed in an indoor entrance possible [ a slide ], and it is allotted and becomes so 
that said 2nd rolling roller may be supported by the upper guidance rail section from a lower part 
and may roll coming [ the 1st rolling roller which has a rolling shaft with said almost perpendicular 
upper guide idler, and the 2nd rolling roller which has an almost level rolling shaft ] as the 
description. 

[Claim 2] Said 1st rolling roller is slide door equipment according to claim 1 a part of upper 
guidance rail section comes for fastening guidance to be carried out from inside and outside. 
[Claim 3] The cross section of said upper guidance rail section is slide door equipment according 
to claim 1 or 2 characterized by consisting of a square case section which the shape of an 
abbreviation rectangle frame is presented to and lacks the lower lirnit corner of the outside. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the slide door equipment which made smooth 
switching operation possible especially to the slide door side about the slide door equipment 
arranged on the indoor entrance of the cab of construction equipments, such as a hydraulic 
excavator and a truck crane. 
[0002] 

[Description of the Prior Art] The cab installed on the swivel base of a transit object with a 
wheel, a track link, etc. in a construction equipment in recent years as indicated by the utility 
model registration No. 2526932 official report, for example In order to avoid interference with the 
work device at the time of an activity, to be miniaturized so that it may be settled in the 
migration locus, and to secure the safety, the comfortable amenity, and effective space at the 
time of swivel-base revolution to coincidence. The outside lateral portion which is opened and 
closed with a slide door in the entrance of a cab, and contains a slide door is installed in the 
circular face of the radius of curvature near the maximum radius of gyration of said swivel base. 
He is trying to make said slide door slide along with this circular face as the same circular face 
configuration as said outside lateral portion. \ 

[0003] The aperture is prepared in the whole surface at the front section of said cab, and while 
making large more the field of view of the anterior part upper part especially through this front- 
window section and raising operability, in order to avoid interference with work devices, such as 
a bucket and a boom, the upper part side of the front section is formed in the shape of [ which is 
back located like a top ] backward tilting. 

[0004] By the way, if the pillar set up by the four corners of a cab stands up perpendicularly 
mutually in parallel, even if the outside side face of a cab is formed in the shape of radii along 
with the outer diameter of a swivel base like ****, it can go over said pillar up and down, and can 
form in the same- size, however, when the upper part of the front-^window section of a cab is 
formed in the shape of backward tilting like the above-mentioned If said outside lateral portion is 
formed as circular [ single / a part of], i.e., a cylinder object, the anterior part pillar set up so 
that it may become perpendicular between the front-window section and an outside lateral 
portion at front view According to the tilt angle of the front-window section, it will apply to upper 
limit from the inclination origin of the front-window section, width of face on either side will 
increase gradually by side view, and the field of view of the outside anterior part upper part of a 
cab will be made extremely narrow, therefore — for example, the utility model registration No. 
2526933 official report — an outside side face — turn a front face to the upper part mostly, it is 
made to incline inside, and he makes right-and-left width of face of an anterior part pillar into 
homogeneity by ******, and is trying to maintain the overall balance of an airframe 
[0005] Moreover, the up sliding mechanism of the slide door indicated by said official report While 
rolling the 1st roller which attached the 1st rail prolonged in a cross direction at a level with the 
lower limit of the bearing bracket installed from the eaves of a cab, and was attached in the front 
end side up inside of a slide door on said 1st rail The 2nd rail of a reverse concave letter cross 
section is prepared in the outside side face of said bearing bracket, and it fits loosely into said 
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2nd rail from a lower part, and the 2nd roller attached in the back end side up inside of a slide 
door is constituted so that rolling guidance may be carried out by the circumference of vertical 
axes. On the other hand, the 3rd and 4th rollers attached before and after the lower limit section 
inside of a slide door fit loosely into the 3rd rail of the reverse concave letter cross section 
prepared along the lower limit edge of a cab from a lower part, and the lower sliding mechanism 
of a slide door is constituted so that rolling guidance of the 3rd and 4th [ ** ] order roller may be 
carried out by the circumference of vertical axes, respectively. 

[0006] Moreover, if it is in the cab indicated by the patent No. 2722055 official report, for 
example While going over the curvature for the first portion of the outside lateral portion of a cab 
up and down and making it into the same radius of curvature So that all radii may cross in a 
boundary line with a part in a part for the first portion, and the second half of an outside lateral 
portion As it formed as a three-dimensions curve side which is made to move the central point 
back as it goes up, and is acquired and the right-and-left width-of-face dimension by the side of 
the side face of the above-mentioned pillar was not changed in the vertical direction, the field of 
view of the front-face upper part of an outside of a cab is secured. 

[0007] And if it is in a door opening subordinate edge about the door slide side in door opening of 
a cab in this official report, while forming with the lower radii which have the same core as the 
center line of rotation of a swivel base from the lower limit of a pillar Touch the maximum 
location of said width of cab from a door opening lower limit, and it forms with the basic radii 
which connect the point that the outside lower limit of a cab back end side is located in 
coincidence inside a swivel base rather than the intersection of this back end side and said lower 
radii to a door opening lower limit. A door opening subordinate edge to door opening upper limit 
forms with the same radii which shifted the core of said basic radii back according to the 
backward tilt of the front-window section. And the outside side face in which are behind said 
door opening and it results in the back end of a cab is formed as the same cylinder side which 
consists of said basic radii which connect the back end of a cab from the back end of door 
opening. 

[0008] If it is in the cab for construction equipments indicated by the above-mentioned patent 
official report, even if it goes over the cab front-window section up and down, it considers as the 
same width of face and it makes the upper part incline back by this configuration, it is not 
necessary to make the door check by which the appearance from the cab front is [ the door 
check ] excellent, making a width of cab into max. and manufacture is easy and is moreover 
prepared in the back end of a cab project from a swivel base. 
[0009] 

[Problem(s) to be Solved by the Invention] However, according to the cab for construction 
equipments indicated by the above-mentioned patent official report, like door opening in 

the outside lateral portion of a cab is formed in a three-dimensions curve side, and forms the 
posterior part outside, late^ opening . to the back.end of a 

cab in respect of a cylinder. And although the three-dimensions curve side of said door opening 
and the cylinder side of a posterior part outside lateral portion are formed in the configuration 
which meets the basic radii of the same radius mutually by plane view like ****, the three- 
dimensions curve side side in door embarrassment section upper limit serves as a configuration 
in alignment with the radii which moved the central point to back from the core of the cylinder 
side of a posterior part outside lateral portion, for example. 

[0010] In addition, the basic radii in a door embarrassment section lower limit are inscribed in the 
above-mentioned lower radii passing through the lower limit of an anterior part outside pillar. 
Therefore, along with for example, the aforementioned lower radii if [ the cylinder side of a 
posterior part outside lateral portion ] cylindrical, while moving the central point back according 
to each height location on the outside side edge of the front-window section By forming a three- 
dimensions curve side in quest of radii which are inscribed in said lower radii in the back end one 
by one, this three-dimensions curve side and the cylinder side of a posterior part outside lateral 
portion become possible [ considering as the configuration which stands in a row smoothly 
bordering on the above-mentioned point inscribed in ]. 

[0011] However, the above-mentioned whole slide door configuration needs to be equipped 
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anyway with the same gestalt in alignment with the outside lateral portion of a cab which has a 
three-dimensions curve side at least in a part like ****. And although the slide door with which 
the sliding mechanism of a slide door was indicated by the above-mentioned utility model 
registration official report is also ****, let the guidance locus of the rail generally arranged on 
the vertical edge section of the outside lateral portion of a cab, or a center section be a curve 
line in alignment with the cross direction of said outside lateral portion. Therefore, when opening 
opening of a doorway especially with this slide door in the case of closing motion of a slide door, 
the inside for the three-dimensions curve surface part can run aground to the posterior part 
outside lateral portion of a cab through a middle pillar, and cannot but lose touch with this 
posterior part outside lateral portion to the method of outside in the whole door. 
[0012] consequently — the location where the installation location of the cab installed in an 
above-mentioned swivel base brought near the outside lateral portion of a cab by the central 
site from the radii of the TR of a swivel base by said relief of a slide door — not carrying out 
it does not obtain but has also become the cause which narrowHzes the indoor volume of a cab. 
Moreover, especially, at the time of disconnection of a slide door, when running aground to said 
posterior part outside lateral portion of a cab, the force with a part of this door impossible for 
may be applied, and the situation which causes trouble to the opening operation of a door may 
arise at it. In order to make it easy to run the inside for said three-dimensions curve surface 
part aground to the posterior part outside lateral portion of a cab that such a situation should be 
coped with, If it is going to give allowances so that the gap of a door and a cab may be extended 
for between the support device of a door established between a door and a cab especially its rail 
section, and rolling rollers Among both, the part which a backlash generates greatly locally will 
arise on the sliding locus of a door inevitably, and the function of door original in the effect of 
the backlash may be lost also at the time of closing. 

[0013] even if this invention is made that this technical problem should be solved and the 
concrete purpose is in charge of closing motion of a slide door — GATATSUKU — it is in 
offering the slide door equipment which there are nothings and can perform switching operation 
smoothly. 
[0014] 

[Means for Solving the Problem and its Function and Effect] Said purpose is effectively attained 
by the 1 st thru/or the 3rd invention indicated by claims 1-3. The 1st invention is slide door 
equipment of a construction equipment which has a vertical guide idler in the vertical edge 
section, and is installed in an indoor entrance possible [ a slide ]. Said upper guide idler It is in 
the slide door equipment of the construction equipment characterized by being allotted and 
becoming so that said 2nd rolling roller may be supported by the upper guidance rail section from 
a lower part and may roll coming [ the 1st rolling roller which has an almost perpendicular rolling 
shaft, and the 2nd rolling roller which has an almost level rolling shaft ]. 
[0015] Said upper guidance rail section has the supporting guide side which carries out the 
supporting guide of the 2nd rolling roller which is supported by the rolling shaft prolonged at a 
level with the inside, and rotates from the upper limit edge of a slide door from a lower part. In 
order that the upper guidance rail section may support most weight of a slide door by adopting 
this configuration, too much load is not applied to the bottom guidance rail section prepared in 
the lower limit edge of a slide door, and smooth switching operation is made possible. 
[0016] The 2nd invention has said 1st rolling roller in the slide door equipment according to claim 
1 which fastens from inside and outside by a part of upper guidance rail section, and it comes to 
show around. In this invention, since in addition to the device which supports the upper limit 
edge of the above-mentioned slide door from a lower part the 1st rolling roller fastens and is 
guided by a part of upper guidance rail section from inside and outside, the backlash of the door 
upper limit section can prevent and smooth closing motion of a slide door is realized further. 
[0017] The 3rd invention specifies the configuration of the guidance-on the above rail section, 
the cross section of said upper guidance rail section presents the shape of an abbreviation 
rectangle frame, and it is characterized by consisting of a square case section which lacks the 
lower limit corner of the outside. By this configuration, attachment and a maintenance of a slide 
door become easy. 
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[0018] 

[Embodiment of the Invention] It explains concretely, referring to a drawing about the typical 
operation gestalt of this invention hereafter. Drawing 1 shows the hydraulic excavator which is 
the typical operation gestalt to which the support device of the slide door of this invention was 
applied. While this hydraulic excavator is equipped with a swivel base 2 on the transit object 1 
and a cab 3 and an engine room 4 are formed on this swivel base 2, the activity machine 5 is 
attached. This activity machine 5 consists of bucket 5c supported pivotably at the tip of boom 
5a by which the end face was supported pivotably on the center line of rotation of a swivel base 
2, arm 5b supported pivotably at the tip of this boom 5a, and this arm 5b. By front view, the 
above-mentioned cab 3 is biased toward the right-hand side of said activity machine 5 on a 
swivel base 2, and is installed. 

[0019] A cab 3 is formed in the cube type of an abbreviation rectangular parallelepiped as shown 
in drawing 2 and drawing 3 , the front section 6 consists of vertical plane 6a which starts from a 
lower limit to a vertical mostly to the height location of abbreviation 1/3, and inclined plane 6b 
which inclines back and starts from the upper limit of this vertical plane 6a to the top-plate 
section 7, and sheet glass or a transparence resin plate is inserted in said vertical plane 6a and 
inclined plane 6b, respectively. Therefore, the front section 6 is presenting the shape of ****** 
by side view. Moreover, the left-hand side inside lateral portion 8 and the left-hand side rear- 
face section 9 consist of a vertical plane by front view, respectively, and sheet glass or a 
transparence resin plate is inserted in the up hemihedry of each panel, or fields fewer than it. 
Thus, it is for avoiding interference with reservation of a top view community, and the activity 
machine 5 and a cab 3 to make the front section 6 incline back. 

[0020] On the other hand, the outside lateral portion 10 which-corrrrects between the outside 
edges of said front section 6 and the rear-face section 9 by front view is made into the curve 
side which swells outside. According to this operation gestalt, the middle pillar 1 1 is set up by 
the location of the abbreviation 2/3 for order width of face from the front end in the lower limit 
of said outside lateral portion 10, a worker s doorway 14 is formed between the back end of the 
anterior part pillar 12, and the front end of said middle pillar 11, and the first portion of this 
invention is constituted. Moreover, sheet glass or a transparence resin plate is inserted in the 
Johan section of the panel between said middle pillars 1 1 and posterior part pillars 13, the middle 
guidance rail section 15 of the slide door 16 prolonged at a level with the lower part is formed, 
and the section is constituted in the second half. 

[0021] If it is in this operation gestalt, the first portion of the cab outside lateral portion 10 is 
constituted by cylinder side field 10b single up to the height location of abbreviation 1/3 from 
the lower limit of said doorway 14, and the upper abbreviation 2/3 which remains is constituted 
by three-dimensions curve side field 10a. Moreover, the second half section of the cab outside 
lateral portion 10 consists of a 2-dimensional curve field 21 which follows smoothly said cylinder 
side field 10b and said .three-dimensions curve field 10a. Drawing 4 shows typically the pictorial 
drawing and the plan of a cab for explaining the configuration of the outside lateral portion 10. In 
this drawing, in order to make it easy to understand, all the first portions of the outside lateral 
portion 10 are set to said three-dimensions curve side field 10a in the direction of radii (before 
or after), illustration of said cylinder side field 10b and vertical plane 6a of the front section 6 is 
omitted, but even if it is the operation gestalt shown in drawing 2 and drawing 3 equipped with 
this configuration, it cannot be overemphasized that the effectiveness of this invention is 
acquired. 

[0022] Hereafter, based on drawin g 4 , the configuration of the outside lateral portion 10 is 
explained concretely. Said three-dimensions curve field 10a and said 2-dimensional curve field 
21 are divided by the perpendicular boundary line a1 according to side view. This boundary line 
al exists on the segment a in top surface view. An operators elbow is located in the top near 
the segment a in case an operator sits down to the driver's seat in a cab which is not illustrated. 
Said three-dimensions curve field 10a has the first transition lower limit on the abbreviation 
maximum slewing radius of revolution 2nd, it inclined toward slanting back and the front end of 
three-dimensions curve field 10a has started from the first transition lower limit so that the 
anterior part pillar 12 may not ****** on the outside of a cab 3 by ******. 
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[0023] And it has the three-dimensions curve gestalt which moreover connects the back end 
smoothly with the radii which are inscribed in said 2-dimensional curve side field 21 in said 
boundary line a1, respectively, and which become radius-of-curvature R2, turning between the 
back end edge to upper limit from a lower limit, and making radius of curvature small gradually . 
according to said inclination (it changes from the radius of curvature R1 of a lower limit to the 
radius of curvature Rn of upper limit.). In addition, although the boundary line a1 is made into the 
abbreviation apparent vertical with this operation gestalt. it is made to incline inside in drawing 4 
(a) in the upper part of a cab 3 for explanation. In order to have the relation of R1>Rn>R2 and to 
make the outside lateral portion 10 of a cab 3 continue smoothly over order in the cab 
configuration of illustration here, Each cores 01, On, and 02 of the radii of the radius of 
curvature R2 of the section are set on the above-mentioned segment a the radii of the radius of 
curvature R1 of the lower limit of said first portion, the radii of the radius of curvature Rn of an 
edge same as the above, and the second half. On the above-mentioned boundary line a1, the 
front end edge of the section is designed the back end edge of said first portion, and the second 
half so that it may be inscribed in radii with the radius of curvature R1 of the lower limit of said 
first portion. 

[0024] The effectiveness by the above-mentioned configuration in the first portion of said 
outside lateral portion 10 is as follows. First, the first transition lower limit of three-dimensions 
curve field 10a, i.e., the first transition lower limit of a cab 3, is located on the maximum slewing 
radius of a swivel base 2. This makes area of a bigger front face securable, when it is premised 
on a cab 3 being in the TR of a swivel base 2 about the front section 6 as compared with the 
case where the lower limit of a cab is located in a part smaller than the maximum slewing radius 
of a swivel base, as it is for example, in the patent No. 2722055 official report which is the 
conventional technique mentioned already. This leads to improvement in an operator's amenity 
accompanying expansion of a front field of view, and increase of cab content volume immediately. 
Moreover, the fine sight in ****** also improves by turning the front end of said three- 
dimensions curve side field 10a to upper limit from a lower limit, making it incline back so that 
the anterior part pillar 12 which said front end connects may not be jutted out over the outside 
of a cab 3 by ******, and rising. 

[0025] Furthermore, the back end of a boundary line al, i.e.. three-dimensions curve side field 
10a, is making the boundary line al incline slightly in the cab inside by the vertical line ( drawing 
4 (a)) mostly to inclining towards the cab inside, so that the front end of the outside lateral 
portion 10 shown in drawing 4 , i.e., the front end of three-dimensions curve side field 10a, goes 
up as above-mentioned, so that it goes up. [0026] When balance was maintained so that an 
anterior part pillar might not be made to jut out over the outside of a cab by ******, the upper 
part side of an outside lateral portion needed to be made to incline inside conventionally, with 
the cab which the front section 6 was made to incline and made the outside lateral portion 10 
the configuration similar to a cylinder object, as it is in the above-mentioned utility model 
registration No. 2526933 official report. Furthermore, if a cab is equipped with a slide door, the 
field configuration of a slide door is made into the configuration similar to a cylinder or a cylinder 
for the closing motion. Consequently, the inclination inside said outside lateral portion needed to 
be performed on the whole surface which a slide door slides at least. 

[0027] Since the volume in the cab which can be checked by looking when cab content volume, 
especially an operator have sat down to the driver's seat in a cab since the inclination inside 
[ cab ] the three-dimensions curve field 10a upper part is making it gradually decrease towards 
the back end by this invention as compared with this conventional technique from that front end 
increases, the amenity of operation improves. However, since the first transition lower limit or 
trailing-edge upper limit of a slide door 16 will ****** on the outside of a cab 3 greatly when 
opening and closing a slide door if the configuration of the above-mentioned outside lateral 
portion 10 is adopted, at the time of disconnection of a slide door 16, the problem that a cab 3 is 
not settled in a TR arises. The solution means against this trouble is mentioned later. 
[0028] On the other hand, the part is constituted by the single cylinder side which a cab 3 
crosses up and down and has the same radius of curvature R2 the second half in which the 
boundary line al of said outside lateral portion 10 was minded. This radius of curvature R2 is set 
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up smaller than the radius of curvature R1 of cylinder side field 10a for the above-mentioned 
first portion as it was mentioned already, and it is inscribed in the first portion of said outside 
lateral portion 10 through said boundary line a1. Although the section consists of single cylinder 
sides which have said same radius of curvature R2 in the second half, the variation rate of the 
core of radii which consists the section of the same radius of curvature R2 can be carried out to 
the front this second half as it goes up, and that upper limit edge can also consist of these 
operation gestalten so that it may incline slightly inside a cab 3. 

[0029] Moreover, while resulting in said middle pillar 1 1 from the front end of the vertical staves 
17 and 18 allotted to the vertical edge of said outside lateral portion 10, the vertical guidance rail 
sections 19 and 20 to which it shows the switching action of a slide door 16 are formed. The 
concrete structure of these guidance rail sections 15. 19, and 20 is explained in detail fater. 
[0030] It is in the above-mentioned operation gestalt of a cab 3, and has the curve side gestalt 
as the first portion in the outside lateral portion 10 of a cab 3 also with the same gestalt of a 
slide door 16. That is, it consists of some cylinder objects which have a circular face with the 
lower limit of a slide door 16 to the height of 1/3 parallel to the circular face of radius of 
curvature R1, and the upper part side is made into the three-dimensions curve side configuration 
where radius of curvature was dwindled toward the upper part so that radii with an upper limit 
edge parallel to the radii of radius of curvature Rn might be made. 

[0031] Rolling rollers are attached in the upper limit section of the front end edge of this slide 
door 16 and the lower limit section, and the vertical direction center section of the back end 
edge, respectively, and while a supporting guide is carried out to the guidance rail sections 19, 
15, and 20 under Kaminaka where each was prepared in the outside lateral portion 10 of a cab 3 
as mentioned above, closing motion of a slide door 16 is made. It explains concretely, comparing 
the supporting structure of the slide door 16 by said rollers and the guidance rail sections 15. 19, 
and 20 in this operation gestalt with the example of the supporting structure of the conventional 
slide door referring to drawing 5 - drawing 7 . Drawing 5 and drawing 6 show the 1 st of a slide 
door 16 and the 2nd example of the supporting structure by this operation gestalt, and drawing 7 
shows the supporting structure of conventional slide door 16'. 

[0032] First, if it explains concretely, referring to drawin g 7 about the example of the supporting 
structure of conventional slide door 1 6', drawing 7 (a) shows the supporting structure of the 
upper limit section of slide door 16' to outside lateral portion lOof cab 3", and has upper 
guidance rail section 19' in the lower limit section of up stave M\ Besides, the cross section is 
making the shape of a rectangle and guidance rail section 19' is constituted as square case 
section 1 9'a which lacked the lower limit corner of that outside greatly. In the head-lining section 
19'a-1, the upper limit edge 14 'upper guidance rail which a is met and is reverse concave letter- 
like' 19 b of above-mentioned opening 14' has fixed, on the other hand — a slide door — 16 — ' 

— the front end — an edge — the upper part — **** — the ' — an inside — from — a cab — 
three — ' — an outside — a lateral portion — ten — ' — turning — almost — level — 
protruding — having had — a bracket — 16 — ' — a — having — **** — the — a tip — **** 

— the above — a top — guidance — a rail — 19 — ' — b — attaching — abbreviation — 
vertical axes — the surroundings — rotating — the upper — a guide idler — 16 — ' — b -- 
attaching — having — **** . 

[0033] drawing 7 — ( — b — ) — middle — a slide door — the supporting structure — an 
example — being shown — **** — said — a slide door — 16 — ' — the supporting structure - 

— a **** — a book — operation — a gestalt — depending — a slide door — 16 — the 
supporting structure — the same — a cab — three ~ ' — an outside — a lateral portion — ten 

— ' — the second half — the section — forming — having had — middle — guidance — a rail - 

— the section — 15 — ' — said — middle — guidance — a rail — the section — 15 — ' — 
rolling — possible — attaching — having — middle — - a guide idler — 16 — ' — c — from — 
becoming . said — middle — guidance — a rail — the section — 15 — ' — the above — an 
outside — a lateral portion — ten — ' — the second half — the section — a center — order — 
crossing — horizontal — forming — having had — a concave — the section — 15 — ' — a — 
said — a concave — the section — 15 — ' — a — a base — meeting — fixing — having had — 
KO — a character — a cross section — middle — guidance — a rail — 15 — ' — b — 
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constituting — having . It is supported pivotably can roll at the circumference of vertical axes to 
one the middle guide-idler 16 'bracket with which c projects horizontally towards cab 3' from the 
center of the back end of slide door 16" 16 d, and rockable to a cross direction. 
[0034] Drawing 7 (c) shows the lower supporting structure of slide door 16' in a lower limit, and 
this supporting structure is attached in the front end lower part of bottom guidance rail section 
20' installed from the front end lower part of outside lateral portion 10' of cab 3' to the front 
lower part of middle pillar 11', and slide door 16', and it consists of bottom guide-idler of 1st 
[ which is attached in said Shimo guidance rail section 20' free / rolling], and the ** 2nd 16'e, 
and 16'f. Said bottom guidance rail section 20' is constituted by the guide-rail 20 Volling- 
contact-surfaces-of-rolling-element formation member of the shape of a cross section of L 
characters installed in a and the rear face of said floor line' 20 b of the shape of a reverse- 
concave prolonged to middle pillar 1 1' at the rear face of the floor line of cab 3'. 
[0035] Moreover, as a rolling shaft is made to intersect perpendicularly, bearing of the rolling is 
made free to the point of one 1st [ the ] and bottom guide-idler of the ** 2nd 16'e, and the 16 
'bottom bracket of the shape of the cross-section side of L characters which f is attached in the 
front end lower part of slide door 16', and projects horizontally towards cab 3" 16 g. 1st bottom 
guide-idler 16'e rolling on the circumference of vertical axes — the guidance rail 20 'said 2nd 
bottom guide idler rolled to the circumference of a horizontal axis while being attached in a free 
[ rolling ]' 16 f of the shape of said concave — above-mentioned cross-section side [ of L 
characters ]-like rolling-contact-surfaces-of-rolling-element formation member 20' — it is laid 
in the roller rolling contact surfaces of rolling element 20'b-1 of b free [ rolling ]. 
[0036] Said example of the supporting structure of conventional slide door 16' is as above. It 
does not pass to attach from a lower part in b and carry out rolling guidance, the up supporting 
structure of slide door 1 6' — the upper guide idler 1 6 — the cross section which fixed to 'the 
stave 17 which only allotted b to the panel upper limit of outside lateral portion 10" — guidance 
rail 19' of a reverse concave letter form — moreover, this middle supporting structure — middle 
guide-idler 16'c — the panel of outside lateral portion 10' — it is attached in guidance rail 
section 15' of the shape of a cross-section KO character formed at a level with the section in 
the second half from a side face, and rolling guidance is carried out. and 1st bottom guide-idler 
16' which will roll the circumference of vertical axes if it sees about the lower supporting 
structure of slide door 16' — e — the guidance rail 20 'said 2nd bottom guide idler which rolls 
the inside of a to the circumference of a horizontal axis while rolling guidance is carried out' 1 6 f 
of the shape of said concave — above-mentioned cross-section side [ of L characters ]-like 
rolling-contact-surfaces-of-rolling-element formation member 20' — it has structure by which 
rolling guidance is carried out in the roller rolling-contact-surfaces-of-rolling-etement 20'b-1 top 
of b. 

[0037] When the installation part of said lower supporting structure and an operator get on and 
off, it is the part trampled with activity shoes etc., and as compared vyith other parts, dust, such 
as earth and sand, is the parts which carry out many accumulation solidification. Especially the 
installation part of said cross-section side [ of L characters ]-like rolling-contact-surfaces-of- 
rolling-element formation member 20'b will be hard to be removed once dust, such as earth and 
sand, enters, and it may make switching operation of a door impossible. On the other hand, in the 
lower supporting structure indicated by the above-mentioned utility model registration official 
report, since a rolling roller is attached in the rail which has a reverse concave letter mold cross 
section free [ rolling ] from a lower part and it is hard to accumulate dust, such as earth and 
sand, into this rail, the above-mentioned trouble does not remain. 

[0038] If it is in above-mentioned conventional slide door 16', the front end upper part of slide 
door 16', Each guide-idler 16'b prepared in three points of the front end lower part and a back 
end marginal center section and 16 'c and 16'e; 16' f A supporting guide is carried out to each 
guidance rail 19 'b, 15', and 20' a installed along the center of the upper and lower sides of the 
section first portion upper limit edge of cab 3'. first portion lower limit edge, and second half, 
respectively, and the roller rolling contact surfaces of rolling element 20'b-1, and it slides to 
them. On the other hand, before and behind the upper limit edge order and a lower limit edge, the 
supporting guide of the slide door indicated by the above-mentioned utility model registration 
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official report is carried out by the guide idler of four convenience, and it is opened and closed. 
[0039] As shown in drawing 4 (a) here, supposing the upper part is formed for the gestalt of the 
outside lateral portion 10 as above three-dimensions curve sides by the front-window section of 
a cab 3 carrying out the backward tilt temporarily The up edge and the lower edge of the first 
portion of said cab 3 While the up edge is missing from the back end from the front end and 
drawing the. radii of small radius of curvature by the plane view shown in drawin g 4 (b) It applies 
to the back end from the front end, the radii of bigger radius of curvature than the radius of 
curvature of said up edge are drawn, both radii join on a boundary line a1 mostly by the back end. 
and the lower edge is connected with the radii of the second half section of a cab 3 henceforth. 
[0040] Are based on three guide-rails 19 'b, 15', 20' a allotted to the bottom of conventional 
Kaminaka shown in drawing 7 in- this case. Guide-idler 16'b of Kaminaka, 16'c, and each guidance 
locus of the 1st bottom guide-idler 16 '2nd bottom guide idler rolling on e and the roller rolling 
contact surfaces of rolling element 20'b-1' 16 f Middle guide roll 16 c is guided to the back end of 
this outside lateral portion 10' along the curve side of the second half section of outside lateral 
portion 10'. Along with small radii, it shows around to near said boundary line a1. upper guide- 
idler 16' which has entered inside cab 3' — b — the account of a top — this — the time — a 
slide door — 16 — ' — deforming — not making - — a ** ~ a cab — three — ' — the 
outermost part — allotting — having — a lower limit — the — one — the bottom — a guide 
idler — 16 — ' — e — said — a boundary line — a — one — a top — showing around — 
making — if — drawing 4 (c) — a broken line — being shown — as — The front end space- 
under-the-porch edge of slide door 16' will project outside greatly. 

[0041] Although this is the same also about the slide door indicated by the above-mentioned 
utility model registration official report Since a guide idler is attached in the four-corners section 
of a slide door according to the supporting structure of the slide door indicated by this official 
report. Since it is impossible to become the four-point supporting structure and to make a slide 
door meet the posterior part outside side-face configuration of a cab compulsorily at the time of 
the opening operation, the location which estranges an up-and-down rail from the outside side 
face of a cab behind — turning — not installing — it does not obtain but the back end edge of 
slide door 16' is made to project outside greatly like the above-mentioned conventional 
supporting structure 

[0042] Therefore, in slide door 1 6' with the conventional supporting structure, if it is going to 
dedicate in the TR of the swivel base which does not illustrate the front end edge or back end 
space-under-the-porch edge of said slide door 16' at the time of the disconnection, the 
curvature of the curve side must be decided and the indoor volume of cab 3' will become narrow 
so that only the amount of protrusions of the front end space-under-the-porch edge of slide 
door 16' may dedicate outside lateral portion lOof cab 3" in a TR. This of whether the radius of 
curvature of the second half section of outside lateral portion 1 0' is made the same as that of it 
of the first portion is unrelated. 

[0043] On the other hand, the supporting structure of the slide door 1 6 by the operation gestalt 
of this invention cancels the above-mentioned trouble, if the amount of protrusions to the 
outside of a slide door 16 is further lessened as much as possible conjointly with the 
configuration of the second half section of the outside lateral portion 10 of the above-mentioned 
cab 3, the right-and-left width of face of a cab 3 can take now to max within the TR of a swivel 
base 2, and the function which makes possible smooth switching operation of a slide door 16 will 
be demonstrated by coincidence. 

[0044] A greatly different place from the supporting structure indicated by the conventional 
supporting structure and the above-mentioned utility model registration official report which 
drawing 5 shows the example of the supporting structure of the slide door 16 by the typical 
operation gestalt of this invention, and were shown especially in drawing 7 is in the gestalt of the 
up supporting structure and a guide idler. As opposed to attaching guide-idler 1 6'b single in the 
conventional up supporting structure in rail 19'b of the shape of the shape of a concave letter, 
and a reverse concave letter free [ rolling ] namely, the upper guide idler of this operation gestalt 
The point that the supporting guide of the 2nd guide idler which the rolling shaft has the 1st and 
2nd guide idlers allotted to a perpendicular and a horizontal by intersecting perpendicularly, and 
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rolls to the circumference of a horizontal axis is carried out by the upper guidance rail section 
from the lower part. It is the point which enables altogether rocking of the bearing bracket of 
each guide idler which is in the point which makes said all guide idlers the shape of a drum, and is 
allotted still more preferably to three places of the Kaminaka lower part in this invention about 
vertical axes at the circumference of a horizontal. 

[0045] This is concretely explained based on drawing 5 . In addition, since the supporting 
structure of the guide idler 16 in the mid-position equipped with the middle guide idler 16 
attached in the middle guidance rail section 15 formed in the second half section of the outside 
lateral portion 10 of a cab 3 free [ rolling ] is substantially in agreement with the supporting 
structure of above-mentioned conventional guide-idler 16' except presenting the shape of a 
drum as a guide-idler configuration is the above-mentioned, the explanation is omitted here, 
[0046] Drawing 5 (a) shows the up supporting structure of the slide door 16 by this operation 
gestalt, and the shape of a rectangle frame is extended to nothing, a cross section extends pars- 
basilaris-ossis-occipitalis 19a-2 to the method of outside [ former ], and it constitutes the upper 
guidance rail section 1 9 allotted to the lower limit section of the up stave 1 7 as square case 
section 19a made to lack the lower limit corner of the outside smaller than before. 
Reinforcement plate 19a-3 are installed in said top face of pars-basilaris-ossis-pccipitalis 19a-2 
for reinforcement of guide-roller rolling contact surfaces of rolling element. Moreover, to head- 
lining section 19a-1 of the above-mentioned square case section 19a, reverse concave letter- 
like upper guidance rail 19b has fixed along with upper limit marginal 14a of the above-mentioned 
opening 14 as usual. Towards the outside lateral portion 10 of a cab 3, by cab front view, KO 
character-like 1 [ housing object 16a-] turns the opening edge inside, and it protrudes on the 
front end section upper limit of one slide door 16 almost horizontally from the inside. Bearing of 
side [ of U characters ]-like 2 [ roller base material 16a-] is carried out to the housing object 
16a-1 rockable to the horizontal plane in the end face, said — the 1st which can roll freely in the 
top face at the tip of roller base material 1 6a-2 at the circumference of abbreviation vertical 
axes — guide-idler 16b-1 supports to revolve — having — the 2nd which can roll freely in the 
side face at this tip at the circumference of a horizontal axis — guide-idler 16b-2 are supported 
to revolve. 

[0047] and said 1st [ the ] — it is attached in upper guidance rail 19b of the shape of a reverse 
concave letter allotted to head-lining section 19a-1 of the above-mentioned square case section 
19a, and fastening guidance is carried out from inside and outside, and guide-idler 16b-1 rolls, 
obstructing Bure of the direction of cab inside and outside of a slide door 16. moreover, the 
above 2nd — to the roller rolling contact surfaces of rolling element of a-back-up-plate material 
193 top face of said square case section 19a. guide-idler 16b-2 roll, where installation support is 
carried out. Therefore, most full loads of the slide door 16 by this operation gestalt can receive 
according to the roller rolling contact surfaces of rolling element of said a-back-up-plate 
material 1 93 top face. 

[0048] on the other hand — the 1st — the locus of reverse concave letter upper guidance rail 
19b of the above which carries out rolling guidance of guide-idler 16b-1 the phase of the first 
stage at the time of the opening operation of a slide door 16 — said 1st [ the ] — that it should 
shift positively on the radii in which the first portion lower limit edge of the outside lateral portion 
10 of a cab 3 forms guide-idler 16b-1, and radii with the same radius of curvature In order to be 
set up so that it may ****** outside greatly first, and to make the step in which a slide door 16 
is formed of the front face of the middle pillar 1 1 run aground smoothly at the time of open 
termination of a slide door 16, Curving in the configuration where the front face of the middle 
pillar 1 1 was met, it has set up so that it may ****** outside further. Therefore, it has set up so 
that it may be made to connect with the radii of the big radius of curvature which continues with 
a curve line with small radius of curvature, in order to make it reach on the radii as the radii in 
which the first portion lower limit edge of the outside lateral portion 10 forms quickly the locus 
of upper guidance rail 19b at the time of opening operation initiation with the same front end 
upper part of the slide door 16 by this operation gestalt. 

[0049] Thus, if the locus of said upper guidance rail 19b is set up. in order to bring about 
deformation which brings the three-dimensions curve field formed in the upper part of the first 
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portion of a slide door 16 close to a 2-dimensional curve gestalt (cylinder side), the 1st attached 
in this guidance rail 19b possible [ rolling ] — the upper — the 2nd rolling on the roller rolling- 
contact-surfaces-of-rolling-element top of a-guide-idler 16b-1 and pars-basilaris-ossis- 
occipitalis 192 top face — the upper, while making roller base material 16a-2 of guide-idler 16b- 
2 incline the bottom horizontally and slightly and fixing to a door the 1 st and the 2nd — each — 
by making each peripheral surface configuration of guide-idler 16b-1 and 16b-2 into the shape of 
a drum, it is made to always roll contact to each rolling contact surfaces of rolling element in the 
state of point contact, friction -at the time of rolling is lessened as much as possible, and smooth 
switching operation is made possible also according to deformation of a slide door 16. 
[0050] Drawing 5 (b) shows the lower limit supporting structure of the slide door 16 by this 
operation gestalt, and this supporting structure is attached in the lower rail 20 installed in the 
shape of [ which has radius of curvature R1 from the front end marginal lower limit section of the 
outside lateral portion 10 of a cab 3 to the front lower part of the middle pillar 11 ] radii, and the 
front end marginal lower limit section of a slide door 16, and it consists of a bottom guide-idler 
16e group attached in said lower rail 20 free [ rolling ]: Said lower rail 20 consists of a plate of 
one sheet installed in the rear face of the floor line periphery section of a cab 3. 
[0051] If it is in this example, a said bottom guide-idler 16e group becomes a cross direction 
from four pieces to which two pieces were located in a line with two trains, and is supported free 
[ rotation ] by four pivots which project in the upper part from the top face of roller base 
material 16c-2 bearing of the rocking of was made free to bearing bracket 16c-1 of the L 
character mold which fixed in the front end marginal lower limit section of a slide door 16 in the 
horizontal plane. As the bottom guide-idler 16e group turning around the circumference of these 
vertical axes pinches said lower rail from right and left with a bottom guide-idler of two-piece 
pair 16e group, it is attached free [ rolling ]. Said bottom guide-idler 16e is also made into the 
drum-like gestalt. In addition, since each bearing brackets of all the guide idlers allotted to the 
bottom of Kaminaka are attached for the circumference of a perpendicular axis, enabling free 
rocking, it enables it to operate closing motion of a slide door 1 6 more smoothly lightly conjointly 
with said gestalt of bottom guide-idler 16e with this operation gestalt. 

[0052] If it is the radii which only meet the lower limit edge of the above-mentioned three- 
dimensions curve side field 10a in the guidance locus of guide-idler 16b-1 the 1st top, and radii 
with the same radius of curvature R1 , as an imaginary line shows to draw ing 4 (c), bottom guide- 
idler 16e will be jutted out outside greatly. Then, it shows around positively so that guide-idler 
16b-1 may be made to shift quickly the 1st top in the initial stage of the opening operation of a 
slide door 16 on radii with the same radius of curvature R1 as the first portion lower limit edge of 
the outside lateral portion 10 as mentioned already. Although he is trying to make bottom guide- 
idler of the above 16e approach a cab 3 so much — coming out — since said amount of 
overhangs cannot be decreased effectively, with this operation gestalt. it is set up so that the 
.gyidanc_e_ ipcus_of s_a[dJpyyerLraiL may draw. said.bgttom„guideTi.dler. 1 6.e in a„cab 3 side 
positively, in order to make bottom guide-idler 16e approach a cab 3 side further. 
[0053] While the right-and-left width of face of a cab 3 can take [ according to this operation 
gestalt ] now the largest possible structure that made the radius of curvature R2 in the second 
half section of the outside lateral portion 10 smaller than the radius of curvature R1 of the first 
portion by utilizing effectively in addition to the function by the above-mentioned support device, 
smooth and light switching operation of a slide door 16 is made possible. 

[0054] Drawing 6 shows the 2nd modification of the lower supporting structure of the slide door 
concerning this invention. Guide-idler base material 1 6c-3 are made to support at said tip of 
bearing bracket 16c-1 free [ rocking ] in a horizontal plane like the above-mentioned up support 
device in this modification, said — four pivots have projected up and are supported by those 
pivots on the top face of guide-idler base material 16c-3 free [ rotation of 1st bottom guide-idler 
of four pieces 1 6e ]. Moreover, 2nd bottom guide-idler 1 6f turning around the circumference of a 
horizontal axis is attached in said tip side face of guide-idler base material 16c-3, and 2nd 
bottom guide-idler of said 16f. it is laid in a deck top face and rolls, since the support device of - 
the upper part and the lower part can be made to assign by this configuration, without making 
the total weight of a slide door 1 6 received in an up support device like the above-mentioned 
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operation gestalt — the 2nd of respectively the upper and lower sides — it becomes 
unnecessary to enlarge exceptionally rigidity of the rolling contact surfaces of rolling eiement 
which guide-idler 16b-2 and 16f roll 

[0055] Drawing 8 draws the migration locus of the slide door 16 when constituting the curve side 
of the second half section of the outside lateral portion 10 of a cab 3 from a cylinder side made 
the same as that of the radius of curvature R1 in the lower limit of the first portion. The part 
which the field surrounded by the two-dot chain line in this drawing shows the front face of the 
outside lateral portion 10 of a cab 3, and is shown in this drawing with an alternate long and 
short dash line shows the revolution field of a swivel base 2. If the radius of curvature in the 
second half section of the outside lateral portion 10^ is made the same as that of it Rl of the 
first portion, even if it will adopt the supporting guide structure made to transform the three- 
dimensions curve side of a slide door 16 into a 2-dimensional curve side like the above- 
mentioned even if Since the back end edge of this door 1 6 moves along with a circular face with 
the same radius of curvature as the outside lateral portion 10 at the time of disconnection of a 
slide door 16, as shown in this drawing, the back end edge of said door 16 will jut out only a part 
with large radius of curvature outside. Consequently, if this back end edge is made to fit inside 
the maximum slewing radius of a swivel base 2, it must stop having to dedicate all the curve 
sides that consist of the same radius of curvature in the outside lateral portion 10 also including 
the center section of order in a maximum slewing radius, and will lead to reduction of the 
effective space of a cab 3. Since a deer is carried out and the whole outside lateral portion 10 
resembles some single cylinder objects, the switching operation of a slide door 16 is made 
smoothly. 

[0056] On the other hand, drawin g 9 draws the migration locus of the slide door 16 when making 
into max installation area of the cab 3 by this invention which can be dedicated in the maximum 
slewing radius of a swivel base 2. The radius of curvature R2 of the second half section of the 
outside lateral portion 10 is made smaller than the radius of curvature Rl of the first portion. 
Although the back end edge of a slide door 16 can bring near the radius of curvature of the 
section, and the radius of curvature of the first portion inside a TR rather than the time of 
presupposing that it is the same in the second half as shown in this drawing if the back end edge 
of a slide door 16 is compulsorily shown along the front face of the section said second half 
according to the support device of the above-mentioned center section The amount of 
overhangs to the cab outside of the front end marginal lower limit section of the slide door 16 
shown with the broken line will increase to drawing 4 (c) sharply. Therefore, if it is in the same 
TR by making the radius of curvature R2 of the second half section of the outside lateral portion 
10 smaller than the radius of curvature Rl of the first portion while adopting the above- 
mentioned support device, it becomes possible about the radius of curvature of the section to 
make it shift outside the time of making the same all the curve sides of the outside lateral 
portion 10 the radius of curvature of the first portion of a slide door 16 and the second half, and 
the indoor volume of a cab 3 can be made large. 

[0057] The part which the field surrounded by the two-dot chain line in this drawing shows the 
front face of the outside lateral portion 10 of a cab 3. and is shown in this drawing with an - 
alternate long and short dash line shows the revolution field of a swivel base 2. In order to decide 
the installation location of the cab 3 concerning this operation gestalt on a swivel base 2 so that 
he can understand from this drawing, the location A of the front end marginal lower limit of a cab 
3 is first set up on the periphery of the outermost part of said revolution field. Subsequently, 
similarly the location B of the front end space-under-the-porch edge of this door when opening 
a slide door 16 wide completely is set up on the periphery of the outermost part of said 
revolution field. Finally, similarly the location C of the back end space-under-the-porch edge of 
this door when opening a slide door 16 wide completely is set up in the outermost periphery 
among said revolution fields. The location C of the back end space-under-the-porch edge of this 
door when opening this slide door 16 wide completely is decided by the radius of curvature of 
the second half section of the outside lateral portion 10. 

[0058] Although the above explanation describes the typical operation gestalt of this invention 
That this invention is not limited to the above-mentioned operation gestalt As the supporting 
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structure of a slide door, for example, except showing compulsorily an outside and the inside to 
the front end marginal vertical edge of a door The support device of the slide door concerning 
this invention is not only applied to a construction equipment, but it is also possible to adopt the 
same structure as usual, therefore, naturally it can adopt it like the above-mentioned operation 
gestalt as a support device of the slide door installed in the usual car etc. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran^web_cgi_eije 



04/12/15 



1/2 ^—V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation of an oil pressure shovel in which the cab with which the slide 

door equipped with the support device of this invention is applied was installed. 

[Drawing 2] It is the perspective view of a cab when said slide door is closed. 

[Drawing 3] It is the perspective view of a cab when said slide door is opened wide. 

[Drawing 4] It is the structure explanatory view showing typically the gestalt and solid gestalt of 

top surface view of said cab. [ of an outside lateral portion ] 

[Drawing 5] It is the explanatory view showing the supporting structure of the slide door by the 
1st operation gestalt of this invention. 

[Drawing 6] It is the explanatory view showing the supporting structure of the slide door by the 
2nd operation gestalt of this invention. 

[Drawing 7] It is the explanatory view showing the supporting structure of the conventional slide 
door. 

[Drawing 8] It is the top view showing the example of a guidance locus of the slide door when 
forming simply the lower limit edge of the outside lateral portion of a cab with the same radii 
over order. 

[Drawing 9] It is the top view showing the example of a guidance locus of the slide door when 
making the radius of curvature of the section smaller than the first portion for the lower limit 
edge of the outside lateral portion of a cab in the second half. 
[Description of Notations] 

1 Transit Object 

2 Swivel Base 

3 Cab 

4 Engine Room 

5 Activity Machine 
5a Boom 

5b Arm 
5c Bucket 

6 Front Section 
6a Vertical plane 
6b Inclined plane 

8 Inside Lateral Portion 

9 Rear-Face Section 

10 10' Outside lateral portion 

10a Three-dimensions curve side field 
10b Cylinder side field 
1111' Middle pillar 

1 2 Anterior Part Pillar 

13 Posterior Part Pillar 

14 14' (doorway) Opening 
14a, 14'a Upper limit section 
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15 15' Middle guidance rail section 
15a, 15'b Middle guidance rail 
15'a Concave section 

16 16' Slide door 
16a, 16'a Bracket 
16a-1 Housing object 

1 6a-2 Rpller base material 

16b-1, 16b-2 The 1st and 2nd top guide idler 

16'b Top guide idler 

16c, 16'c Middle guide idler 

16c-1 Bearing bracket 

16c-2, 16c-3 Guide-idler base material 

16d. 16'd Bracket 

16e, 16f The 1st and 2nd bottom guide idler 
16'e. 16'f The 1st and 2nd bottom guide idler 
1 6'g Bottom bracket 

17 17' Up stave 

1 8 Lower Stave 

19 19' Top guidance rail section 
19a, 19'a Head-lining section 
19a~1, 19'a~1 Square case section 
19a-2 Pars basilaris ossis occipitalis 
1 9a-3 Back-up-plate material 

19b, 19'b Top guidance rail 

20 Lower Rail 

20' Bottom guidance rail section 
20'a Bottom guidance rail 

20'b Rolling-contact-surfaces-of-rolling-element formation member 
20'b-1 Roller rolling contact surfaces of rolling element 



[Translation done.] 
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